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Japanese laid-open utility model publication No, 6-58359 
Date of publication: August 12, 1994 

PURPOSE: Vaporizing carbon or the like which adheres surface 
of a sensor element so as to prevent deterioration of an 
oxygen sensor from arising while employing a simple 
structure . 

CONSTITUTION: When an engine stops (SI), certain voltage 
is added between an inner electrode and an outer electrode 
in order to heat the sensor element surface (S2). 
Estimating the temperature of the sensor element based on 
the inner resistance value R of the sensor element which 
is calculated based on the added voltage value V and an output 
electric current I (S3), If the inner resistance value R 
of the oxygen sensor is equal to or lower than a predetermined 

value, e.g., 100 Q , the carbon or the like adhering to the 
surface of the element is assumed to be vaporized as a result 

that the temperature of the sensor element exceeds 700 . 
In this case, the voltage between the inner electrode and 
the outer electrode is turned off so as to stop the heating 
of the sensor element surface (S4). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by t:he use of tihls translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the equipment which prevents degradation of the oxygen sensor 
component especially about the oxygen sensor which measures the air- fuel ratio of the gaseous 
mixture which equips an internal combustion engine's exhaust pipe and is supplied to this engine, 
and the oxygen density under exhaust air which has a close relation, and is used for offer of the 
feedback signal in feedback control of air-fiiel ratio. 
[0002] 

[Description of the Prior Art] 

An oxygen sensor makes the sensor component which consists of a zirconia etc. face during an 
engine's exhaust air, takes out the electromotive force generated based on the ratio of the oxygen 
density in atmospheric air (regularity), and the oxygen density imder exhaust air, detects by this the 
air-fuel ratio of the gaseous mixture inhaled by the engine through the oxygen density under exhaust 
air, and is used for feedback control of air-fuel ratio (reference, such as JP,63-41761,U). 
[0003] 

Conventionally, as this kind of an oxygen sensor, there is a thing with structure as shown, for 
example in drawing 4 (reference, such as JP,58-204365,A). 

That is, in drawing, after this thing applies a platinum (Pt) paste to the one section each of the 
intemal surface of a ceramic tube 1 , and an outside surface which used as the principal component 
the zirconium dioxide (Zr02) which blockaded the point, it is calcinating a ceramic tube 1 and has 
formed the platinum electrodes 2 and 3 for electromotive force ejection. Platinum is vapor-deposited 
further, a catalyst bed 4 is formed, thermal spraying of the metallic oxides, such as a magnesium 
spinel, is carried out to the outside surface of a ceramic tube 1 from on the, and the protective layer 5 
is formed in it. 
[0004] 

And while atmospheric air is made to draw inside said ceramic tube 1 as a criteria gas, the oxygen 
density under exhaust air is detected by generating the electrical potential difference according to a 
ratio with the oxygen density under exhaust air in contact with the oxygen density and outside 
surface in the atmospheric air which is made to face the outside of a ceramic tube 1 an engine 
flueway, is contacted to the exhaust air which is a detected gas, and contacts an intemal surface 
between a platinum electrode 2 and 3. 
[0005] 

And said platinum catalyst layer 4 is a carbon monoxide CO, Hydrocarbon HC, and oxygen 02. 
CO+1 / 2 02 ->C02, and HC+02 ->H2+C02 Oxidation reaction is promoted. Low-concentration 

02 which remains into the part when it is made to bum in a rich mixture It is made to react to CO, 
HC, and fitness, and is 02. Concentration is carried out near the zero and it is 02 of ceramic tube 1 
inside and outside. The ratio of concentration is enlarged and big electromotive force is generated. 
[0006] 

02 of high concentration [ under / exhaust air ] when it is made to bum in a lean mixture on the other 
hand Since there are low-concentration CO and HC, it is CO, HC, and 02. Even if it reacts, it is still 
02. 02 of not much ceramic tube 1 inside and outside The ratio of concentration is small and an 
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electrical potential difference is hardly generated. 
[0007] 

[Problem(s) to be Solved by the Device] 

By the way, in the time of a cold start etc., since the exhaust-gas temperature near the installation 
location to the exhaust pipe of an oxygen sensor becomes low temperature, as for the time of an 
engine*s low loading, or an engine halt direct rear stirrup, CO and HC under exhaust air deposit [ a 
lifting carbon (C), etc. ] a decomposition reaction. 

And by adhering to the protective layer 5 of an oxygen sensor component front face, the protective 
layer 5 started blinding, and by restricting the through put of gas, this depositing carbon etc. had the 
trouble that a control point Lean-ized and the response delay of control frequency arose, as 
responsibility got worse and it was shown by the dotted line of drawing 5 . 
[0008] 

In addition, product cost becomes high and is not desirable, although there are some which attached 
the heater separately in order to remove the carbon which deposited on this sensor component front 
face. 

Then, this design is made in view of this conventional trouble, and though it is simple structure, it 
aims at offering the oxygen sensor degradation arrester of the intemal combustion engine which 
prevented degradation of an oxygen sensor component by making the carbon adhering to a sensor 
component front face gasify. 
[0009] 

[Means for Solving the Problem] 

One side on the front face of inside and outside in which this design was infixed in an engine's 
exhaust air system, and each electrode of a sensor component was prepared for this reason, to 
exhaust air In the intemal combustion engine having the oxygen sensor which another side is 
contacted to atmospheric air, takes out the electromotive force generated in inter-electrode [ said ] 
according to the ratio of the oxygen density in atmospheric air, and the oxygen density under exhaust 
air, and detects the oxygen density under exhaust air While considering as the circuitry which can 
energize inter-electrode [ said ], it is constituted including an engine halt detection means to detect 
an engine's idle state, and an energization heating means to energize the predetermined time 
aforementioned inter-electrode one and to heat a sensor component front face after an engine halt. 
[0010] 
[Function] 

According to this configuration, one side on the front face of inside and outside in which each 
• electrode of a sensor component was prepared during engine operation to exhaust air Although the 
air- fuel ratio of the gaseous mixture inhaled by the engine through the oxygen density under exhaust 
air by contacting another side to atmospheric air and taking out the electromotive force generated in 
inter-electrode [ said ] according to the ratio of the oxygen density in atmospheric air and the oxygen 
density under exhaust air is detected and it is used for feedback control of air-fuel ratio If an engine 
halt detection means detects a halt of engine operation, when an energization heating means 
energizes the predetermined time aforementioned inter-electrode one, a sensor component front face 
will be heated. 

[001 1] Thus, without forming a heater separately, by energizing to this inter-electrode one using the 
inside-and-outside electrode for electromotive force ejection, deposits, such as carbon which adhered 
to the sensor component front face with simple structure, are gasified, and it can discharge to the 
sensor component exterior. 

Therefore, it is prevented as much as possible that carbon etc. adheres to the protective layer of an 
oxygen sensor component front face, and it can prevent that responsibility gets worse by the blinding 
of the protective layer by adhesion of this carbon etc., a control point Lean-izes, and the response 
delay of control frequency arises. 

Moreover, since the engine performance of an oxygen sensor is securable also at the time of the low 
temperature of an exhaust-gas temperature, good control precision is acquired from the time of 
initiation in the air- fuel ratio feedback after low-temperature starting. As a result, the initiation stage 
of air-fuel ratio feedback can also be brought forward, and exhaust air emission can be improved by 
this. 
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[0012] 
[Example] 

Below, the example of this design is explained based on a drawing. 

Drawing 1 and drawing 2 are Zr02. It is drawing showing the structure of the oxygen sensor 10 of a 
tube mold, and the ceramic tube 1 2 (henceforth a zirconia tube) as a sensor component is made to 
hold to the point of the holder 1 1 attached in the engine exhaust pipe wall E, and this is covered by 
the protector 13 with slit 13a to it. 
[0013] 

Inside electrode 12a and ground-electrode 12b for electromotive force ejection are formed in the one 
section each of the internal surface of this zirconia tube 12, and an outside surface, the electromotive 
force usually generated according to the ratio of the oxygen density in atmospheric air and the 
oxygen density under exhaust air is taken out from this electrode in it, and the oxygen density under 
exhaust air is detected in it. In addition, in order to maintain an insulating condition with an electrode 
holder 1 1 to ground-electrode 12b of a 12 zirconia tube edge, a zirconium dioxide (Zr02) is applied 
from a top, and printing printing is carried out. 
[0014] 

Moreover, in the opening edge of the zirconia tube 12, the contact plates 14a and 14b divided into 
two which are a conductor are electrically contacted to inside electrode 12a and ground-electrode 
12b, respectively, these contact plates 14a and 14b are pressed by the apical surface of the tubed 
isolation bush 15, and the isolation bush 15 is fixed to the electrode holder 1 1 through the pan spring 
1 7 with the covering 1 6 which carried out fastening immobilization. 
[0015] 

And sticking-by-pressure immobilization of the lead wire 19a and 19b is carried out at the contact 
plates 14a and 14b, and these lead wire 19a and 19b is ****(ed) in the rubber tube 20 by which 
fastening inunobilization is carried out with the covering 16 with which it is equipped in the hole of 
the end face section of the isolation bush 15, and is drawn outside. 

Sensor component 1 2 front face is heated by impressing an electrical potential difference from a dc- 
battery 22 according to the instruction from a control imit 21 between this lead- wire 19a and 19b. 
[0016] 

Moreover, the appUed- voltage value V of a between [ lead- wire 19a and 19b ] and the output current 
value I calculated as terminal voltage of the resistance gamma for current detection are inputted into 
a control unit 2 1 , and the intemal resistance value R of an oxygen sensor is computed as R=V/I 
based on this input value. 

Next, based on the flow chart of drawing 3 , the heater energization routine of the oxygen sensor 

conceming this design is explained. 

[0017] 

First, at step 1 (henceforth "SI"), it distinguishes whether the engine was suspended by setting an 
ignition key switch to OFF. And if it progresses to S2 and an engine is in operational status when it 
is distinguished that the engine was suspended, it will escape from this routine and will end. 
In S2, an electrical potential difference is impressed between inside electrode 12a and ground- 
electrode 12b through lead wire 19a and 19b, and sensor component 12 front face is heated. 
[0018] 

In S3, a sensor chip temperature is presimied based on the oxygen sensor intemal resistance value R 
computed from the applied-voltage value V of a between [ lead- wire 19a and 19b ], and the output 
current value I calculated as terminal voltage of the resistance gamma for current detection. Namely, 
if the oxygen sensor intemal resistance value R is a predetermined less than value, for example, 
lOOohms, since it will be presumed that there is a sensor chip temperature more than 700-degreeC, 
heating to a sensor component is ended by setting energization of a between [ an inside electrode and 
a ground electrode ] to OFF by S4. And if resistance R has not yet reached a predetermined value, 
the routine from S2 is repeated until it reaches a predetermined value. Thus, although it ends with the 
configuration which detects the sensor intemal resistance R and controls the resistance welding time, 
then the necessary minimum amount of energization, it is good also as a configuration which carries 
out fixed time amount energization in simple. 
[0019] 
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In addition, S 1 functions as an engine halt detection means, and S2 functions as an energization 
heating means here. 

Thus, though it is simple structure by not forming a heater separately, impressing an electrical 
potential difference between the inside electrode for electromotive force ejection, and a ground 
electrode, and heating a sensor component front face, deposits, such as carbon adhering to a sensor 
component front face, are gasified, and it is discharged in the sensor component exterior. Therefore, 
when it is prevented as much as possible that carbon etc. adheres to the protective layer of an oxygen 
sensor, for example, a protective layer starts blinding with carbon etc., it can prevent that 
responsibility gets worse, a control point Lean-izes, and the response delay of control frequency 
arises. 
[0020] 

Moreover, since the engine performance of an oxygen sensor is securable also at the time of the low 
temperature of an exhaust-gas temperature, good control precision is acquired from the time of 
initiation in the air- fuel ratio feedback after low-temperature starting. As a result, the initiation stage 
of air-fuel ratio feedback can also be brought forward, and exhaust air emission can be improved by 
this. 
[0021] 

[Effect of the Device] 

As explained above, while preparing the inside-and-outside electrode for electromotive force 
ejection in the one section each of the internal surface of an oxygen sensor component, and an 
outside surface according to this design Since it constituted so that a sensor component front face 
might be heated, when an energization heating means energized the predetermined time 
aforementioned inter-electrode one when the engine halt detection means detected a halt of engine 
operation It is not necessary to form a heater separately, and though it is simple structure, deposits, 
such as carbon adhering to a sensor component front face, are gasified. It is discharged in the sensor 
component exterior, and it is prevented as much as possible that carbon etc. adheres to the protective 
layer of an oxygen sensor component front face, for example, it can prevent that a protective layer 
starts blinding, responsibility gets worse, a control point Lean-izes, and the response delay of control 
frequency arises. 
[0022] 

Moreover, since the engine performance of an oxygen sensor is securable also at the time of the low 
temperature of an exhaust-gas temperature, good control precision can be acquired from the time of 
initiation in the air-fuel ratio feedback after low-temperature starting, as a result the initiation stage 
of air-fuel ratio feedback can also be brought forward, and exhaust air emission can be improved by 
this. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This docviment has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Utility model registration claim] 

[Claim 1] One side on the front face of inside and outside in which it was infixed in an engine's 
exhaust air system, and each electrode of a sensor component was prepared to exhaust air In the 
internal combustion engine having the oxygen sensor which another side is contacted to atmospheric 
air, takes out the electromotive force generated in inter-electrode [ said ] according to the ratio of the 
oxygen density in atmospheric air, and the oxygen density imder exhaust air, and detects the oxygen 
density under exhaust air The oxygen sensor degradation arrester of the intemal combustion engine 
characterized by constituting including an engine halt detection means to detect an engine's idle 
state, and an energization heating means to energize the predetermined time aforementioned inter- 
electrode one and to heat a sensor component front face after an engine halt while considering as the 
circuitry which can energize inter-electrode [ said ] . 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the structure of the oxygen sensor concerning this design. 
[Drawing 2] For (a), the decomposition perspective view which omitted some oxygen sensors of 
drawing 1 , and (b) are the bottom view of the zirconia tube shown in (a). 
[Drawin g 3] The flow chart which shows the energization routine to an oxygen sensor. 
[Drawing 4] The sectional view showing the structure of the conventional oxygen sensor. 
[Drawing 5] The explanatory view for explaining the fault of the conventional oxygen sensor. 
[Description of Notations] 

10 Oxygen Sensor 

1 1 Holder 

12 Zirconia Tube 

12a, an inside electrode 
12b Ground electrode 

13 Protector 

14a, b Contact plate 

1 5 Isolation Bush 

16 Covering 

1 7 Pan Spring 
19a, b Lead wire 

20 Rubber Tube 

21 Control Unit 

22 Dc-battery 

[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Translation done.] 
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